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Activity in a Snapshot

Advancing Reproductive Number Estimation: 
Tools, Training, and New Methods

At a glance
The reproductive number, Rt, is a widely 
used metric for tracking infectious disease 
dynamics, describing the expected number 
of infections caused by a single case at time 
t. While Rt has existed for decades, its use 
expanded dramatically during the COVID-19 
pandemic, leading to a rapid proliferation of 
estimation methods and so�ware tools. This 
growth has created both opportunities and 
challenges for researchers, practitioners, 
and decision makers, as it is not clear which 
tool to use for which analytical goals.

To address these issues, we convened the 
Epistorm Rt-Estimate Collabathon in 
September 2024, bringing together 
researchers and public health professionals 
to identify key challenges and chart 
directions for future work. From this effort, 
we developed two key resources:  

• A set of recommendations for improving 
methods and tools and guiding future 
development.

• A framework for evaluating and 
interpreting Rt estimates across different 
tools.

Together, these contributions aim to 
support more reliable, interpretable, and 
actionable use of Rt in public health practice.

The instantaneous reproductive number Rt provides a simple summary of 
the current infectious potential of an infectious disease and provides 
insight on whether disease case rates are likely to be increasing, decreasing 
or stay steady in the near term.

Importantly, Rt cannot be measured directly. Instead, Rt is commonly 
estimated at discrete timepoints using the renewal equation:

which relates Rt to a time-series of incident infections (It) and the 
generation interval (ω), a vector representing the distribution of time 
between primary and secondary infection. The term Λt is used to represent 
the total infectiousness.

Many methods that have emerged to estimate Rt use different method-
ological assumptions that lead to differing values of Rt even if the same 
inputs are used. The purpose of our work is to provide guidance to public 
health practitioners as to which Rt estimation tool to choose based on their 
analytical goals. First, we outline common data types, inputs, and 
challenges existing in Rt estimation. The figure summarizes many of the 
challenges, tools and uses of Rt estimation methods. Our current work 
focuses on methods to provide more geographically granular estimates of 
Rt that incorporate mobility pa�erns and delays in reporting.

Public health relevance
• Realtime, data driven estimates of 

the transmission dynamics of an 
infectious disease are important to 
inform public health actions.

• The reproductive number, Rt, equips 
public health officials with tools to 
interpret data they are collecting on 
ongoing and emerging infectious 
disease threats to understand the 
current transmission dynamics of 
the disease.


